Interaction between hyperphosphorylated tau and pyroptosis in forskolin and streptozotocin induced AD models.
Amyloid-β (Aβ) activating the pyroptotic cell pathway has been reported to act as a component in the progression of Alzheimer's disease (AD). As another major pathophysiological protein process in AD, the abnormal hyperphosphorylation of tau proteins exerts neurotoxic effects through a variety of mechanisms. However, data describing the relationship between hyperphosphorylated tau proteins and pyroptosis are very scarce. In this study, we used two hyperphosphorylated tau models, intracerebroventricular (ICV) forskolin (FSK, a PKA activator) rat model and ICV-streptozotocin (STZ) rat model; also, FSK and STZ treated PC12 cells as in vitro models to test the relationship between hyperphosphorylated tau proteins and pyroptosis. We found that FSK and STZ significantly increased the hyperphosphorylated tau level, pyroptosis-related protein in PC12 cell and rats' brain, and inhibited the activity of caspase-1 by caspase-1 inhibitor, caspase-1 siRNA, or incubated with Interleukin(IL)-1β/IL-18 neutralizing antibody could notably alleviate the FSK and STZ induced PC12 cells damage and improve the cognitive disorder in ICV-FSK and ICV-STZ rats. Suppressed the level of hyperphosphorylated tau by LiCl also significantly decreased caspase-1 activity and the content of inflammatory cytokines in FSK or STZ treated PC12 cells. In summary, our results demonstrated that inflammasomes mediated pyroptosis at least one underlying pathogenic mechanism for the neurotoxicity induced by hyperphosphorylated tau in PC12 cells and dementia rats. IL-1β and IL-18, the downstream of caspase-1, in turn increased hyperphosphorylated tau while spreading neuroinflammation.